and stakeholders evaluate the effectiveness of management interventions by comparing outcomes 4 of these interventions with management objectives, which also helps identify data and information 5 gaps (Thom, 2000; Walters, 2007) . Defining and prioritizing management goals and objectives is 6 difficult as it may involve intense stakeholder negotiations (Boschetti, 2007) to make the trade-offs 7 required to manage natural resources (Mackenzie et al., 2006; Rittel and Webber, 1973) . To 8 complicate matters, goals and objectives are sometimes implicit rather than explicit in management 9
procedures, or they are not well articulated (Burt, 2011; de Geus, 1988) . As a result, conflicts 10 between stakeholders can (and often do) occur in NRM (Walters, 2007; Ward and Schriefer, 1997 This paper describes the outcomes of a collaborative project between researchers, a community 27 group and coastal managers from Mackay (Queensland, Australia) to elicit and prioritise 28 management objectives related to inshore fisheries and biodiversity in the coastal zone of the Great 29
Barrier Reef (GBR). The aims of the research were to: (i) apply and test a collaborative method to 30 elicit management objectives from a community group, (ii) understand the relative importance of 31 management objectives to different stakeholders, and (iii) understand how diverse perceptions 32 about the importance of management goals and objectives can be used to support multiple-use 33 management in Australia's iconic GBR. This is important because Australia attempts to manage 34 coastal resources (e.g. fisheries) using ecologically sustainable development (ESD) principles, which 35 require integrated objectives (social, economic and ecological) to support decision-making 36 (Triantafillos et al., 2014) . 37
The lack of data on what communities want for their future (goals and objectives) can challenge the 38 effective implementation of ESD in coastal Australia because policies that do not consider local 39 needs and aspirations can be ineffective without public support and participation. As a result the 40 research team submitted the results of the project to management agencies, such as the Great 41
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The engagement process pursued throughout the project was mostly with the LMAC RG, with 96 updates and occasional input or endorsement of finalised products from the LMAC. The engagement 97 process and sequence of events related to the elicitation and weighting of objectives for Mackay is 98 depicted in Figure 2 . Interaction with the public was undertaken as a joint venture between the 99 LMAC and the project team. The public engagement was particularly intensive during the objective 100 weighting stage (see details below). The RG met more than five times over 8 months for the 101 objective elicitation and weighting and was a very engaged and active volunteer group. Actively 102 incorporating stakeholders' inputs in our methodology-by allowing them to construct and de-103 construct management objectives in formal workshop sessions-enabled participants to interpret 104 and own the management objectives they developed. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64 The sequence of key events for the project is shown in Figure 2 and The project team quickly implemented the paper version in an online survey (SurveyMonkey™).
198
Community respondents who attended the public session had the option of choosing between the 199 AHP Excel program, and/or a paper version of the HPA or the online HPA survey. After the public 200   1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 6 session at the local school the online HPA survey was advertised more broadly and made available to 201 the larger Queensland community from 8 to 10 July 2013. The project team developed a second 202 online survey that was visually more appealing and more closely resembled the paper version (the 203 SurveyMonkey™ survey was also retained as it was already previously advertised). The link to the 204 Survey was available on the project website 
Defining stakeholder groups

211
Additional information was obtained from surveying participants in terms of the stakeholder group 212 they identified with i.e., a) 'residents', b) 'resource users', which includes fishers, mining, farmers, c) 213
'government', including Local, State and Commonwealth, also GBRMPA as an organisation 214 representing government, and d) 'other', which includes scientists, conservation organisations, and 215 students ( Table 1 ). The survey also asked respondents to identify their place of residence ( 
Objectives hierarchy
223
The final objective hierarchy is composed of three main goals related to environmental, governance 224 and socio-economic issues ( Figure 3 ; Appendix B): (1) protect and restore inshore environmental 225 assets; (2) improve governance systems (i.e. leadership, institutions, rules and decision-making 226 processes involved in managing inshore biodiversity); and (3) improve regional economic and social 227 well-being. Each of these (first level) goals contains additional (second level) sub-goals (e.g. 1.1 228 Improve ecosystem connectivity) and (third level) objectives (e.g. 1. Mackay is that the overarching goals selected by the RG (first level goals: environmental, 233 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64 3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64 Broken down by stakeholder groups, most groups gave the Environment objectives the highest 272 weighting score. Only 'commercial fishers' and 'high school students' ranked the governance 273 objective the highest (Appendix C). There were variations in the weighting of the second highest goal 274 between stakeholder groups. 'Others' ranked the governance goal second highest, while 275 'Government' and 'Resource users' weighted the well-being goal second highest. There was no clear 276 preference between governance and well-being goals for 'Residents' (Figure 9 ). 277 regions. This suggests that either the objectives were valued very differently by some respondents, 280 some people had extreme views due to past experiences, or some may have had problems 281 interpreting some of the questions (Online Ethics Center for Engineering, 2006). For respondents 282 from the Mackay region the number of outliers was fewer and the objectives are given relatively 283 similar weightings (Figure 11 ). This gives support to the hypothesis of misinterpretation of the 284 questions for respondents from all regions as most objectives were Mackay-focused. Figure 11 ). This shows that overall both Mackay 307 residents and non-residents rank objectives similarly. 308 The key characteristic of the process of creating the Mackay set of goals and objectives was that 316
there was a lot of enthusiasm and a great sense of ownership and pride by the Mackay RG. The fact 317 that the objectives were openly discussed in a group context certainly helped the elicitation process 318 because participants could actively see how the facilitators presented the contribution of individuals 319 to the group. However, this is not the only factor that explains greater sense of group ownership and 320 enthusiasm. Some aspects of the research design and approach (and research investment) and some 321 characteristics of the region also explain ownership levels. In terms of local Mackay characteristics, 322 the effectiveness and presence of a dedicated local person (the Mackay-based GBRMPA Liaison 323 Manager) to link locals, stakeholders and researchers was a key element of success. 324
In addition, project team members spent considerable time in Mackay and were available for 325 feedback and comments by email or phone when not in Mackay. There was also an adequate 'lead 326 time' allowing participants time to reflect on the material presented by the project team, and also 327 the opportunity to further develop, discuss, and negotiate project outputs in a group session 328 involving various stakeholders for the definition of objectives and development of objective tree 329 (refer to sections 3.1 and 3.2). Even though at times there were some heated debates and 330 discussions about objectives, the fact that there was a great sense of respect of opinions within the 331 RG supported an environment where people felt free to express their opinions (and accepting that 332 their opinions might not be accepted by the group). At the time of the study there were no 'hot' 333 political issues that divided stakeholders, and the lack of historical adversity between individuals on 334 the LMAC and within the RG helped enormously the elicitation and ranking processes. 335
In Mackay, the discussions during workshops to create and rank goals and objectives were mainly 336 focused on the environmental and governance objectives. There was some discussion of 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 10 'precedence' in the sense that the environmental objectives need to be achieved before the socio-338 economic objectives can be, or vice versa, but this did not distract the group from the overall listing 339 of objectives. The fact that governance objectives were prominent in Mackay (Figure 8) Compliance was ranked the highest Governance objective (objective 2.1.2) by all respondents and by 368 the Mackay respondents ( Figures 10 and 11, respectively) . The current perception of a lack of 369 compliance, especially related to fisheries and development activities, appears to be a major issue in 370 the region. In a sense this governance objective is perceived to influence local well-being. For 371 example, lack of compliance on fisheries matters negatively affects the environment, flowing on to 372 negatively affecting local well-being (i.e. recreational fishing and income from commercial fishing). 373
The fact that respondents ranked 'Remove regulatory barriers to flexibility' (objective 2.1.1) as the 374 second highest governance objective reflects the strong links and dependencies between 375 governance and well-being and the need to improve the sub-goal 'increase management 376 effectiveness' (2.1). 'Increase stakeholder engagement and community ownership/stewardship' 377 (objective 2.2.2) was ranked the third highest governance objective by all respondents, and suggests 378 that people perceive this objective as essential to achieve the sub-goal 'increase management 379   1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64 as the GBR as it encourages locals to provide input on regional objectives. 452
The management objectives and their priorities elicited in the research in Mackay proved to be a 453 critical step in the development of management strategies to deal with inshore fisheries and 454 biodiversity in the GBR region. The hierarchy tree and the objective weights were used with the RG 455 and resource managers to develop a range of management strategies to achieve the objectives 456 elicited in the research. Such strategies were presented as a series of storylines with local examples 457 of issues and actions that could be used by stakeholders when negotiating the implementation of 458 the management strategies developed during the project. In addition, separate documents 459 containing specific management strategies were prepared and submitted to Mackay Council and 460
Fisheries agencies, as these were the target audiences identified by the RG. The letter targeted to 461 the Queensland Minister's Fisheries Management Review was particularly influential as it provided 462 direction on, for example, the importance of compliance rather than creating new legislation and the 463   1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64 
Conclusion
475
Our research showed that the community acknowledges government investments and efforts from 476 farmers to improving water quality in the region, but also that they are increasingly concerned with 477 coastal development issues. The overarching goals selected by the RG ((1) protect and restore 478 inshore environmental assets; (2) improve governance systems; and (3) improve regional well-being) 479 demonstrate that effective governance is perceived by the RG and survey respondents to 480 significantly influence environmental and well-being objectives. This demonstrates also that overall 481 the community understands the links between socio-economic, environmental, and governance 482 objectives. Such a community characteristic can strongly support integrated ESD actions. For 483 example, respondents ranked compliance-related to fisheries and coastal development-the highest 484 governance objective in the region, which also affects the environment and the well-being of the 485
population. These results demonstrate the need to improve governance systems to achieve ESD 486 outcomes in the region. 487 Some lessons can be learnt from the methodology applied in our research, which will be of use to 488 future projects aimed at setting objectives for socio-ecological systems. For example, to increase 489 essential 'ownership' of the end result (i.e. the list of objectives and the associated trees), a 490 dedicated and preferably local project or research officer should be available at the locality for a 491 period of time to directly interact with RG members (rather than relying on a fly in-fly out research 492 approach). The level of ownership of the end product will no doubt increase through a workshop 493 process at which the objectives are discussed in detail and agreed upon, and that any changes made 494 from one workshop to the next were clearly traceable. There also needs to be enough time for 495 participants to understand and reflect about the information presented to them in meetings and 496 workshops and act accordingly; the whole process takes time. Furthermore it is important to have 497 support from local management groups (such as the LMAC) to drive the process. Success largely 498 depends on the proactive nature of the group, whereas uptake of results depends on both the ability 499 of researchers to disseminate results and local leaders and their ability to negotiate and lobby for 500 the regional goals and objectives elicited from the community. 501 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63 in Mackay would like to see the coast managed in the future. The study is entitled "Design and 6 implementation of Management Strategy Evaluation for the Great Barrier Reef inshore (MSE-GBR)", 7
and explores coastal management choices and priorities. We are aiming to understand the balance 8 between local community needs, conservation and economic development, and where they all 9 overlap. This survey is an opportunity to have your say. 10
Based on a bibliographic review and extensive consultation with stakeholders from the Mackay 11 region, the project team developed a structured list of objectives which can all be considered in 12 managing the inshore coastal area. This list is illustrated on the next page, as a tree with three main 13 objective branches relating to (1) the protection and restoration of environmental assets; (2) 14 improvement of governance systems; and (3) improvement of regional economic and social well-15 being. Each of these branches contains a number of sub-objectives ( Figure 1 and Table 1 ). 16
The purpose of this survey is to obtain your views on the relative importance you think should be 17 placed on these different objectives. To do this, we ask that you use the computer program installed 18 on this computer, and follow the instructions provided to complete the survey. The following 19 sections in this handout contain additional information which you may find helpful in doing so. 20
Please ask one of the project team members present if you require any additional information 21 and/or assistance in using the program. 22 The objective tree for the management of inshore coastal area in the Mackay region (Figure 1 ; Table  27 1) is composed of three main branches, which are called: (1) Protect and restore inshore 28 environmental assets; (2) Improve governance systems (i.e. leadership, institutions, rules and 29 decision-making processes involved in managing inshore biodiversity); and (3) Improve regional well-30 being. Each of these branches contains additional sub-levels. The table below provides additional  31 information on each of these. 32 Improve the social capital at both individual level (education, training, …) and collective level (physical infrastructure -hospitals, schools, … -as well as networks and community groups) providing the regional community with the capacity to address development challenges and take advantage of emerging opportunities 36
Using the program 37
The program uses the Analytical Hierarchy Process, which is a method to compare and rank 38 objectives that has been developed and applied in a wide range of contexts since the 1980s. This 39 method is based on pair-wise comparisons between objectives. Using the sliders in the program 40 (Figure 2A ), you are asked to identify, for each pair, the objective which you see as more important 41 to pursue in managing the coastal zone of Mackay, and by how much. You will carry out these 42 comparisons by groups of 2 or 3 objectives. 43
In determining the position of the slider, also think about your choice in relation to the other pair-44 wise comparisons in the same group. 45
When you have adjusted all sliders for a group of objectives, hit the "F9" button on the keyboard. 46
This will update the graph (bottom right) representing the relative weights you place on each 47
objective. It will also calculate a score indicating the extent to which the selection you propose is 48 consistent (bottom left). For the selection to be consistent, this score needs to be lower than 10%. Consistency level, that needs to be below 10%, otherwise the program will not let you proceed. C) 53
Pair-wise comparison between objectives showing an inconsistent (see B) preference to objectives 54 "Improve ecosystem connectivity" and "Improve water quality". 55
Inconsistency between selections is a problem commonly encountered in this type of survey. In the 56 example presented in Figure 2 , the overall comparison is inconsistent as it is 40%. But why is there 57 inconsistency? 58 combination of both outcomes not being achievable, so it is important to be careful about how you rank your objectives. 73
Finding consistent solutions to the spreadsheet that also reflect your preferences is sometimes 74 difficult, but this will increase the value of your responses in informing real coastal management 75 policies. 76 77 78 
